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Description 

This invention relates to a low cost flat array an- 
tenna particularly, but not exclusively, for receiving 
T.V. transmissions from a geostationary satellite. 

U.S. patent 4,486,758 discloses a flat array tri- 
plate antenna for coupling circularly polarised radia- 
tion to a plurality of feed lines by way of a planar array 
of such elements each having a pair of orthogonally 
disposed dipoles, the dipole array being positioned 
between conductive sheets each having correspond- 
ing arrays of apertures. The dipole array and associ- 
ated transmission strip lines are spaced from the con- 
ductive sheets by layers of dielectric material. The di- 
poles are formed one from each pair on one surface 
of a dielectric sheet and the other one of the pair on 
the opposite surface of the sheet. The respective strip 
line networks are also formed on the respective op- 
posite surfaces of the sheet. In one embodiment of 
this prior art antenna a third unapertured conductive 
sheet is spaced from one of the apertured conductive 
sheets to act as a reflective surface. 

The antenna is fabricated in accordance with con- 
ventional rigid printed circuit techniques, which will 
cause fairly high losses to be encountered, and which 
care not conducive with low cost high volume array 
production. 

European patent application No. 0 252 779A pro- 
poses the use of metal plates which are shaped by 
pressing and stamping in order to form radiating slots 
and to emboss spacing abutments on the plate sur- 
faces facing the dielectric sheet carrying printed con- 
ductors and terminations. Application EP 0 252 779A 
states that the use of embossed spacing abutments 
obviates the need for expensive solid dielectric mate- 
rial to space the conductive sheets from the dielectric 
sheet carrying the printed conductors. However, we 
have found that embossing of metal plates to form ac- 
curate spacing abutments is a complex and costly 
procedure to support the stripline. Such a procedure 
does not lend itself to low cost array production tech- 
niques which require that all manufacturing opera- 
tions are rapid and simple as possible whilst providing 
a product of adequate quality. 

Specification No. EP-A-312989 describes an an- 
tenna structure which is sandwiched between top 
and bottom plates and is supported by protrusions ex- 
tending from those plates. Specification No. EP-A- 
228 743 describes a structure in which an antenna ar- 
ray is mounted on stands extending from support 
members. Specification No. DE-A-3243823 de- 
scribes a peripheral sealing arrangement e.g. for a ra- 
dome cover. 

It is an object of the invention to produce a cheap 
antenna on a mass production basis and having a low 
loss. 

According to the invention there is provided a flat 
antenna assembly, including a plastics base support 
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structure having an array of first support pillars for 
engaging first openings in an antenna array mounted 
on the base support structure whereby to effect lat- 
eral alignment in the plane of the array, and a plastics 

5 radome cover having together with the base support 
structure a cooperative seal whereby to retain the 
cover on the base support so as to enclose the anten- 
na array, characterised in that the base support struc- 
ture has an array of second support pillars each 

10 adapted to receive a shouldered pin or screw engag- 
ing a corresponding second opening in the antenna 
array, and that each said pin or screw has a shank of 
a length such that, when that pin or screw is mounted 
on its respective second support pillar, the elements 

15 of the array are retained and are aligned in a direction 
normal to the plane of the antenna array. 

In a preferred embodiment of the invention the 
pairs of orthogonal terminations are disposed in an 
orthogonal array and the orientations of each pair of 

20 terminations are at 45° to the perpendicular axes of 
the array. 

An embodiment of the invention will now be de- 
scribed with reference to the accompanying draw- 
ings, in which:- 
25 Fig. 1 is a part sectional part schematic view of 
part of a flat array antenna according to the em- 
bodiment; 

Fig. 2 is a perspective exploded view of the flat 
array antenna; 

30 Fig. 3 is a part sectional view of the flat array an- 
tenna showing details of the assembly fixing ar- 
rangements; 

Fig. 4 is a plan view of the triplate structure of the 
antenna; 

35 Fig. 5 is a part sectional view illustrating the man- 
ner in which the radome cover is mounted and 
sealed to the antenna assembly; and 
Fig. 6 is a detail of the plan view showing sche- 
matically the orientation of the orthogonal termin- 
40 ations. 

The various views shown in the drawings are not 
dimensionally accurate and are for illustrative pur- 
poses only. 

Referring to the drawings, the antenna comprises 
4$ a suspended dielectric film 11 positioned between 
two metal plates 13, 15 by means of foam dielectric 
layers 17, 19. The dielectric film 11 has formed there- 
on, by conventional printed circuit techniques pairs of 
circuit terminations or "excitation probes" 21, 23 
so which are orthogonally positioned with respect to one 
another, and this printed film forms the flat stripline 
feed structure. 

The metal plates 13, 15 are each provided with an 
array of apertures 25, 27 arranged in respective or- 
55 thogonal arrays. The apertures 25 and 27 are fabri- 
cated in the flat metal plate 13, 15 by simple conven- 
tional metal stamping out techniques. By way of ex- 
ample, Applicants have found that it is practical to 
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stamp out an array of holes in flat aluminium sheet of 
thickness of only 0.5mm. Such flat sheets have suf- 
ficient rigidity when sandwiched with layers of foam 
dielectric material, such as expanded polyethylene, 
to support the suspended stripline formed on a thin 5 
polyester film. 

Thefilm 11 and the plates13, 15are arranged so 
that the apertures 25, the pairs of probes 21, 23 and 
the apertures 27 are aligned perpendicular to the 
plane of the dielectric film 11 and together provide an w 
array of antenna elements. The probes of each pair 
are connected to each other by stripline sections (not 
shown) and all the stripline sections are connected to 
a common stripline feed structure (not shown) in ac- 
cordance with known techniques to effect reception 15 
(or transmission) of circularly polarised radio fre- 
quency signals. Such connection techniques are 
known from, for example, U.S. patent No. 4,792,810. 

Additionally the antenna may be provided with a 
third, generally unapertured metal plate 29 spaced 20 
from the metal plate 15 to act as a reflector plate. 

The triplate structure and the reflector plate 37 
are secured to a rigid base 30, in this embodiment 
made of a moulded plastics, by fixings, in this embodi- 
ment screws 31 , 33 respectively engaging with blind 25 
bores in pillars 35, 37 respectively passing through 
corresponding holes in the file 11 and in the plates 13, 
15 and 29. In addition there are shouldered pillars or 
dowels 39 which pass through close fitting holes in all 
the layers of the assembled structure to provide ac- 30 
curate lateral alignment of the apertures 25, 27 with 
the probes 21, 23. Note that the holes in the metal 
plates through which the pi liars 35 pass are clearance 
holes to prevent distortion of the metal plates when 
the screws are tightened. Furthermore the screws 31 35 
have shouldered spacer shank portions 31a of prede- 
termined length so that when properly tightened they 
exert no undue compression on the triplate structure 
consisting of metal plates 13, 15, the suspended di- 
electric film 11 and supporting foam dielectric layers 40 
1 7, 1 9, and determine the maximum spacing between 
the outer surfaces of the plates at each fixing loca- 
tion. The length of the shouldered portion 31a Is such 
that when the plates 13,15 and foam layers 17,19 are 
of maximum thickness allowed by manufacturing tol- 46 
era nee, there is insignificant compression and distor- 
tion of the triplate structure. Likewise, when the thick- 
nesses of 13, 15, 17 and 19 are the minimum allow- 
able there will be insignificant slack in the holding of 
the tripiate structure by the screws. The foam dielec- 50 
trie layers 1 7, 19 are unapertured except for the holes 
where the locating and securing pillars pass through. 
Thus the screws 31, shoulder 31a and pillars 35, to- 
gether with the foamed dielectric layers 17 and 19 ac- 
curately control the spacing between the outer sur- 55 
faces of the ground planes 13 and 15. The foam di- 
electric is soft and gently embraces the feed struc- 
ture sufficient to prevent any periodic distortions near 



the fractional wavelength period mentioned above. 

Applicants have noted that it is advantageous to 
have a diversity of orientations for the probe pairs 21 , 
23. In particular Applicants have determined that the 
performance of the antenna array is optimised when 
the alignments of the individual probes are at 45° to 
the axes of the columns and rows of the orthogonal 
array of antenna elements. 

The common feed stripline structure referred to 
above (and not shown in the drawings) has an output 
termination which couples into a rectangular wave- 
guide 41 the propagation axis of which is perpendic- 
ular to the plane of the triplate structure. 

In order to reduce leakage losses at the edges of 
the metal plates the edges may be formed with lips 
(not shown) at right angle to the plane of the plates. 
Likewise the reflecting plate 29 may be formed with 
right angled lips 45. 

The antenna assembly is protected against the 
environment by a plastics radome cover 43 secured 
to the plastics base support 30 via a peripheral seal. 
Fig. 5 shows the detail of a suitable seal between the 
radome and the base. For clarity the antenna compo- 
nents, i.e. the triplate structure and back reflector, 
have been omitted from Fig. 5. The radome cover 43 
has a circumferential flange 51 terminating in an in- 
wardly directed lip 52. Optionally a further, smaller 
flange 53 may be mounted on the inner surface of the 
radome cover 43 adjacent the flange 51 so as to de- 
fine a circumferential channel 54. The base support 
30 has a peripheral flange 55 and a further oppositely 
directed peripheral flange 56 defining a shoulder 57 
therebetween. 

When the structure is assembled, the radome 
cover 43 is urged against the base support 30 such 
that the flange 55 of the base support enters the 
channel 54 and the inwardly directed lip 52 of the ra- 
dome cover engages the shoulder 57 whereby to re- 
tain the cover 43 in abutment with the base support 
30 and provide a substantially water-tight seal at the 
joint therebetween. In some applications an adhesive 
or sealant may be applied to the joint between the 
cover and base support to ensure the integrity of the 
seal. 

Advantageously the base support 30 has a 
breathe opening (not shown) whereby to allow drain- 
age of any condensed moisture and to prevent a build 
up of intense pressure e.g. when the antenna is ex- 
posed to the sun. 

The antenna may be assembled by the following 
sequence. 

The back reflector is positioned in the base sup- 
port 30 and is secured thereto by screws 33 engaging 
pillars 37. Next the triplate assembly is placed over 
the pillars 39 and the shanked screws 31 are inserted 
into the pillars 35. Finally the triplate structure is cov- 
ered by the radome 43 by pressing the radome 
against the base support to engage the seal there- 
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between. As the pillars 39 and the shanked screws 31 
provide accurate linearised positioning of the antenna 
components, the entire assembly can be effected 
rapidly and by relatively unskilled staff. This allows 
the antenna to be produced by low cost mass produc- 
tion techniques. 
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1. A flat antenna assembly, including a plastics 
base support structure (30) having an array of 
first support pillars (39) for engaging first open- 
ings in an antenna array (13,17,11,19,15) mount- 
ed on the base support structure whereby to ef- 15 
feet lateral alignment in the plane of the array, 

and a plastics radome cover (43) having together 
with the base support structure a cooperative 
seal (52,55) whereby to retain the cover on the 
base support so as to enclose the antenna array, 20 
characterised in that the base support structure 
has an array of second support pillars (35) each 
adapted to receive a shouldered pin or screw (31 ) 
engaging a corresponding second opening in the 
antenna array, and that each said pin or screw 25 
has a shank (31a) of a length such that, when that 
pin or screw is mounted on its respective second 
support pillar, the elements of the array are re- 
tained and are aligned in a direction normal to the 
plane of the antenna array. 30 

2. An antenna assembly as claimed in claim 1 , char- 
acterised in that the antenna array is a tri plate 
structure supported between a pair of ground 
planes (13,15). 35 

3. An antenna assembly as claimed in claim 2, char- 
acterised in that the triplate feed is disposed on 
a thin dielectric substrate (11) which is main- 
tained flat and parallel to the ground planes by a aq 
foam dielectric material (12, 19). 

4. An antenna as claimed in claim 3, characterised 
in that the foam dielectric comprises on each side 

of said substrate a respective continuous foam 45 
dielectric sheet which is soft and gently embrac- 
es both the substrate and the respective ground 
plane. 

5. An antenna assembly as claimed in any one of so 
the preceding claims, characterised in that a plur- 
ality of third pillars (37) are provided on the base 
support structure whereby to support a back re- 
flector (29) at a predetermined distance from the 
antenna array. 55 

6. An antenna assembly as claimed in claim 5, char- 
acterised in that said back reflector is further sup- 



ported on shoulders provided on said first and 
second pillars. 

7. An antenna assembly as claimed in any one of 
the preceding ciaims, characterised in that said 
peripheral sealing means comprises inwardly di- 
rected lip adapted to engage a corresponding 
peripheral shoulder on the base support. 



PatentansprOche 

1. Flache Antennenbaugruppe mit einer aus Kunst- 
stoff bestehenden Grund-Tragstruktur (30), die 
eine Gruppe von ersten Stutzpfbsten (39) fur den 
Eingriff in ersten Offnungen in einer auf der 
Grund-Tragstruktur befestigten Gruppenanten- 
ne (13, 17, 11, 19, 15) zur Erzielung einer seitli- 
chen Ausrichtung in der Ebene der Gruppenan- 
tenne aufweist, und mit einer aus Kunststoff be- 
stehenden Schutzabdeckung (43), die zusam- 
men mit der Gru nd-Tragstruktur eine zusammen- 
wirkende Abdichtung (52, 55) aufweist, urn auf 
diese Weise die Schutzabdeckung auf der 
Grund-Tragstruktur festzuhalten, urn so die 
Gruppenantenne zu umschliefien, dadurch ge- 
kennzeichnet, daS die Grund-Tragstruktur eine 
Gruppe von zweiten Stutzpfosten (35) aufweist, 
die jewei Is zur Aufnahme eines mit einer Schulter 
versehenen Stiftes oder einer Schraube (31) 
ausgebildet sind, der bzw. die in einer entspre- 
chenden zweiten Offnung in der Gruppenanten- 
ne in Eingriff stent, und da& alls Stifte Oder 
Schrauben einen Schaft (31a) mit einer derarti- 
gen Lange aufweisen, daB, wenn der Stift Oder 
die Schraube auf dem jeweiligen zweiten Stutz- 
pfosten befestigt ist, die Elemente der Gruppen- 
antenne festgehalten und in einer Richtung senk- 
recht zur Ebene der Gruppenantenne ausgerich- 
tet sind. 

2. Antennenbaugruppe nach Anspruch 1 , 
dadurch gekennzeichnet, da& die Gruppenanten- 
ne einer aus drei Platten bestehende Konstrukti- 
on ist, die zwischen zwei Masse-Ebenen (13, 15) 
gehaltert ist. 

3. Antennenbaugruppe nach Anspruch 2, 
dadurch gekennzeichnet, daft die Drei-Platten- 
Speisung auf einem dunnen Isoliersubstrat (11) 
angeordnet ist, das durch ein Isolierschaummate- 
rial (12, 19) eben und parallel zu den Masse-Ebe- 
nen gehalten wird. 

4. Antenne nach Anspruch 3, 

dadurch gekennzeichnet, daG> der Isolierschaum 
auf jeder Seite des Substrates eine jeweilige 
durchgehende Isolierschaum platte umfa&t, die 
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weich ist und sowohl das Substratais auch die je- 
weilige Masse-Ebene sanft umgreift. 

5. Antennenbaugruppe nach einem der vorherge- 
henden Anspruche, 

dadurch gekennzeichnet, dad eine Vielzahl von 
dritten Stutzpfosten (37) auf der Grund- 
Tragstruktur vorgesehen sind, urn einen rucksei- 
tigen Ref lektor (29) in einem vorgegebenen Ab- 
stand von der Gruppenantenne zu haltern. 

6. Antennenbaugruppe nach Anspruch 5, 
dadurch gekennzeichnet, da&derrGckseitige Re- 
flektor weiterhin auf Schultern gehaltert ist, die 
auf den ersten und zweiten Stutzpfosten vorge- 
sehen sind. 

7. Antennenbaugruppe nach einem der vorherge- 
henden Anspruche, 

dadurch gekennzeichnet, dad die Umfangsdich- 
tungseinrichtungen eine nach innen gerichtete 
Lippe umfassen, die zum Eingriff mit einer ent- 
sprechenden Umfangsschulter auf der Grund- 
Tragstruktur ausgebildet ist. 



Revindications 

1. Ensemble a antenne plate, comprenant une 
structure (30) de support de base de matiere 
plastique ayant une matrice de premiers pi Hers 
(39) de support destines a cooperer avec les pre- 
mieres ouvertures d'une matrice (13, 17, 11, 19, 
1 5) d'antenne montee sur la structure de support 
de base de maniere qu'un alignement lateral soit 
assure dans le plan de la matrice, et un couvercle 
(43) formant un raddme de matiere plastique 
comprenant, avec la structure de support de 
base, un joint cooperant d'etancheite (52, 55) af in 
que le couvercle soit maintenu sur le support de 
base et entoure la matrice d'antenne, caracterise 
en ce que la structure de support de base a une 
matrice de seconds pi Hers de support (35) desti- 
nes chacun a loger un goujon ou une vis (31) 
ayant un epaulement au contact d'une seconde 
ouverture correspondante de la matrice d'anten- 
ne, et en ce que chaque goujon ou vis a une tige 
(31a) dont la longueur est telle que, lorsque le 
goujon ou la tige est monte sur le second palier 
respectif de support, ies elements de la matrice 
soient retenus et alignes en direction perpend icu- 
laire au plan de la matrice d'antenne. 

2. Ensemble d'antenne selon la revendicatlon 1 , ca- 
racterise en ce que la matrice d'antenne a une 
structure a trois plaques supportee entre deux 
plans de masse (13, 15). 



3. Ensemble a antenne selon la revendication 2, ca- 
racterise en ce que I'alimentation a trois plaques 
est placee sur un mince substrat dielectrique (1 1 ) 
maintenu a plat et parallelement aux plans de 

5 masse par une matiere dielectrique (1 2, 1 9) sous 

forme d'une mousse. 

4. Antenne selon la revendication 3, caracterisee en 
ce que la matiere dielectrique sous forme d'une 

10 mousse comprend, de chaque c6te du substrat, 
une feuille dielectrique respective continue de 
mousse qui est souple et entoure de maniere sou- 
pie le substrat et le plan respectif de masse. 

15 5. Ensemble a antenne selon I'une quelconque des 
revendications precedentes, caracterise en ce 
que plusieurs troisiemes piliers (37) sont places 
sur la structure de support de base de maniere 
qu'ils supportent un reflecteur arriere (29) a une 

20 distance predeterminee de la matrice d'antenne. 

6. Ensemble a antenne selon la revendication 5, ca- 
racterise en ce que le reflecteur arriere est en ou- 
tre supporte par des epaulements formes sur les 

25 premiers et seconds piliers. 

7. Ensemble a antenne selon I'une quelconque des 
revendications precedentes, caracterise en ce 
que le dispositif peripherique d'etancheite 

30 comprend une levre dirigee vers I'interieur et des- 
tinee a etre au contact d'un dpaulement periphe- 
rique correspondant du support de base. 



35 
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Fig. 3. 43 
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Fig. 2. 
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Fig A. 
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